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DECI S| ON ON APPEAL

This appeal is fromthe final rejection of clains 1-6,

8, 9, 11 and 14-16.

! Application for patent filed Decenber 30, 1993.
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The invention pertains to a nethod and apparatus for
determ ning a Hanm ng di stance between two nulti-bit digital

words. Caimlis illustrative and reads as foll ows:

1. A device for determ ning a Hanm ng di stance between
two nulti-bit digital words, conprising:

circuitry for determ ning nonmatching bit positions of
the two nulti-bit digital words;

circuitry for generating a current signal for each
nonmat chi ng bit position, said current signal having a sel ected
fixed current level, and a summed current signal from said
generated current signals, said sumred current signal having a
current |level representing the sumof said current signals;

circuitry for successively conparing said sunmed current
signal with a plurality of reference current signals, said
reference current signals being selected fixed current |evels; and

circuitry for converting results of said conparing
circuitry into a digital representation of the Hanm ng di stance
between the two nmulti-bit digital words.

The references relied upon by the exam ner as evi dence

of obvi ousness are:

Cl apper 2, 885, 149 May 05, 1959
Conway 3, 656, 109 Apr. 11, 1972
Basehore et al. (Basehore) 5,218, 562 Jun. 08, 1993

Selviah et al. (Selviah), “Extension of the Hanm ng Neural Network
to a Multilayer Architecture for Optical Inplenentation”, |EEE
1989, pages 280-283.



Application No. 08/176, 867

Clains 1, 4 and 5 stand rejected under 35 U . S.C. § 103
as unpat entabl e over Basehore in view of C apper

Clains 2 and 3 stand rejected under 35 U . S.C. § 103 as
unpat ent abl e over Basehore in view of C apper and Conway.

Clains 6, 8 9 and 11 stand rejected under 35 U S.C. §

103 as unpatentabl e over Basehore in view of C apper and Sel vi ah

Clainms 14-16 stand rejected under 35 U.S.C. § 103 as
unpat ent abl e over Basehore in view of C apper, Conway and Sel vi ah
The respective positions of the exam ner and the
appel lants with regard to the propriety of these rejections are
set forth in the examner's final rejection and answer (Paper Nos.
5 and 9, respectively) and the appellants’ brief (Paper No. 8).

Appel l ants’ | nvention

The invention determ nes the nunber of bits differing
between two nmultibit words (Hamm ng di stance) by converting bit
di fferences to currents which are sunmed. The sumis conpared to
reference currents to generate outputs. Figure 2 illustrates
apparatus wherein bit differences frombit conparator 12 turn on

3



Application No. 08/176, 867

transi stors 30-32 which have their summed currents mrrored via
current mrrors 34-36, 34-42 and 34-54 into current conparators
18, 20 and 22. Current conparator 18 conpares the sunmed current
with 4 tines the current | generated by a single bit difference.
Current conparator 20 conpares the summed current with 2 or 6
tinmes |, and current conparator 22 conpares the sunmed current
with 1, 3, 5 or 7 tinmes |I. Current conparator 20 uses the output
of current conparator 18 to select conparison with either 2 or 6
times I, and current conparator 22 uses the outputs of both
current conparators 18 and 20 to sel ect conparison with one of 1,
3, 5or 7tinmes |I. Thus, the three current conparators can detect
8 levels of sumred current and, consequently, Hamm ng di st ances

fromO to 7.

Qpi ni on
Appel I ants have not specifically argued the
patentability of any claimother than claim1l. Accordingly,
clainms 2-6, 8, 9, 11 and 14-16 stand or fall with claiml. Inre
Ni el son, 816 F.2d 1567, 2 USPQ@d 1525 (Fed. GCir. 1987).
Appel l ants admt that C apper shows a full adder using

bi pol ar transistors but argue that neither C apper nor Basehore,
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nor any of the other references, shows or suggests any current
conparisons as required by the third elenent of claiml1l. Wth
respect to Figure 1 of Clapper, it is urged that three inputs A B
and C drive emtter followers 16, 26 and 30 which, in turn, bias
current sources 32, 36 and 39 having comon col |l ectors. The
collector currents generated in response to the A, B and C inputs
are coupled to a —15 volt reference through resistor 34, and are
thereby converted to a voltage at node E which is proportional to
the sumof the three collector currents. This voltage level is
then conpared to three threshol ded outputs which have different

t hreshol d vol tages, and thereby produce the sumand carry voltage
signals. Figure 3 shows the four possible voltage | evels on node
E and the resultant sumand carry outputs. This is a voltage

| evel operation and only voltage conparisons are perforned in the
out puts. Because there is no teaching of current conparison, as
in claiml and all of the other clains on appeal, it is urged that
the clains are patentable over the prior art.

The exam ner adm ts that Basehore does not disclose
current adders and conparators, and that instead Basehore utilizes
digital conputation. It is urged that C apper discloses an adder
whi ch uses current generators and transistors to represent a
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predeterm ned increment of current to flow and represent a
specific signal, and that it woul d have been obvious to conpare
current signals at selected fixed current levels in Basehore’s
system because this woul d have allowed for the accurate
representation of signals with |ittle power [oss. The exam ner
states in the answer at page 4,

However, it is well known in the art that voltage
signals are nore accurate than current signals and that
current signals have | ess power dissipation than voltage
signals. The exam ner asserts that it would have been
obvious to one of ordinary skill to conpare signals in a
current or voltage, the difference being the use of a
resistor, because this would allow optinal conparison of
signals according to the systemrequirenents. |If one wanted
| ess power dissipation, the enploynent of current conparisons
woul d be opti mal .

After consideration of the positions and argunents

presented by both the exam ner and the appellants, we have

concl uded that the rejections should not be sustained. Each of
the clains requires the conparison of current signals, and it is
consi dered that the exam ner has not established that it would
have been obvious to nodify the conbi ned teachi ngs of Basehore and

Cl apper, which references are common to all of the rejections, to

conpare current signals as opposed to voltage signhals so as to
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i ncur | ess power dissipation? The exam ner has drawn attention to

no evi dence which teaches that power dissipation was a problemin
the prior art because voltage signals were conpared. There is
sinply no evidence establishing facts which woul d have noti vat ed
one of ordinary skill in the art to nodify the prior art as
suggested by the exam ner. The nere fact that the prior art my
have been nodified in the manner suggested by the exam ner does
not meke the nodification obvious unless the prior art suggested

the desirability of the nodification. |In re Fritch, 972 F.2d

2Wth respect to this issue of conparing current signals, the
prior art to Conway and Selviah et al. are not relied on by the
exam ner.
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1260, 1266, 23 USPQ2d 1780, 1782-1783 (Fed.
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REVERSED

Prepared: Novenber 10, 1999
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